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Introduction
The castor bean (Ricinus communis L.) is an oleaginous of high socioeconomic value, in Brazil the commercialization of production, in 2015 generated approximately R$ 67 million (IBGE, 2015) . Its products and by-products are used in industry and agriculture, as well as presenting perspectives of use as an energy source in the form of biodiesel (Tabile et al., 2009 ).
According to CONAB (2017) the productivity in the southeastern and central-south regions of Brazil for the 2016/2017 harvest was 1000 kg.ha -1 . Almeida et al. (2015) pointed out that the greatest difficulty in the rational exploitation of castor bean in Northeast Brazil is the low availability of seeds of cultivars adapted, productive, with high oil content and tolerant to pests and diseases.
Considering the need to select improved cultivars, breeding programs have directed the evaluation of the behavior of a group of cultivars related to environmental variations, such as different sites, seasons or years of planting, as well as several technological levels (Cruz et al., 2012) .
In this context, multivariates predictive methods, such as principal component analysis (PCA) and agglomerative methods, have been of paramount importance, for example, in assessing genetic divergence, making it possible to size diversity and group the material, managementing
Com. Sci., Bom Jesus, v.9, n.4, p.687-694, Oct./ Dec. 2018 better the use of the groups formed (Cruz et al., 2012; Bertini et al., 2010) . Bertan et al. (2006) concluded that the methods of clustering Average linkage method and Tocher method showed similar results in the representation of the groups of most divergent genotypes for wheat.
For Cruz et al. (2012) The Euclidean distance method is a standard mathematical measure of distance (square root of the sum of squared differences).
The nearest neighbor method "Single Linkage Method", which defines the distance between two clusters by the minimum distance between each item with respect to each cluster formed (Lattin et al., 2011) .
The most distant neighbor method "Complete linkage method", which defines the distance between two clusters by the maximum distance between each item with respect to each formed cluster (Lattin, et al., 2011) .
The unweighted average pairing method "Average linkage method" that defines the distance between two clusters by the average distance between each item with respect to each formed cluster (Lattin et al., 2011) .
The Ward method defines the distance between two clusters by a function of binding Com. Sci., Bom Jesus, v.9, n.4, p.687-694, Oct./Dec. 2018 criteria: the sum of the square deviations of the points for the centroids, minimizing the sum of squares within the cluster (Lattin, et al., 2011) .
It was also used the Tocher optimization method (Cruz et al., 2012) 
Results and Discussion
It can be observed that the variable yield of grains presented significant difference for the source of variation lineage. The meaningfulness of the lineage x time interaction, for the variables height and oil content, reveals the need to evaluate the lineages for more than one year, indicating that the genetic constitutions are divergent for the characters evaluated, thus enabling studies of divergence genetics . It is verified also a high experimental precision of the work, since the coefficients of variation were of low magnitude, varying from 4.79% for the oil content to 17.45% for grain yield, these being considered of optimal and regular experimental precision, respectively (Table 1) (Cargnelutti . It is noteworthy that the performances of these lineages were similar regardless of the time of cultivation.
The yields did not differentiate between the lineages, for each time reported, however, for the average of two time, lineages 1, 3, 10, 11, 19 and 22 had the highest yields, being higher than 1880 kg ha -1 , Well above the region average of 1000 kg.ha -1 . It is also observed that the second time of cultivation provided the best PG, attributing to this fact the best climatic conditions (Table 2) .
One of the requirements used by farmers to choose cultivars is high productivity (França et al., 2013; Souza et al., 2010; Zuchi et al., 2010) , , 2, 4, 5, 7, 8, 9, 12, 13, 14, 15, 18, 20, 21,23 and 24) into two other groups I and II, as described below: Group I (red) with 14 lineages (2, 4, 5, 6, 7, 8, 13, 14, 15, 18, 20, 21,23 and 24) with productivity between 1428 and 1698 kg.ha -1 , oil It can be observed that the grouping method "Euclidean Distance, Complete Linkage" presents advantages over previous ones, since it determined groups with higher and lower productivity maintaining the variability of the variables in the groups formed.
In the "Euclidean Distance, Ward
Linkage" method the division of the 24 lineages was in 4 distinct groups (Figure 1 ), group I and II formed by the other methods were divided into two other groups I and II, as described below:
Group I (red) with 11 lineages (1, 4, 5, 7, 9, 12, 13, 14, 20, 21, and 23) 2, 4, 5, 7, 8, 9, 12, 13, 14, 15, 18, 20, 21, 23 and 24 , this occurred because the method did not allow group formation with a single lineage. to these, then taking place a chaining of objects which makes it difficult to separate the groups (Diniz et al., 2012 
Conclusions
The univariate analysis allowed the selection of only the lineage 19, being that one that met the three characteristics (low size, high oil content and productivity).
The clustering methods presented different results, being able be the most adequate when If using a single characteristic.
The principal component analysis method was the only one that allowed the efficient selection of castor bean lineages, taking into account the high yield of grains, high oil content and plants of low size, being these lineages 18, 19 and 20.
